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Specification 

[Title of the Invention] 

Semiconductor electrode substrate for liquid crystal panel drive 
Scope of Claim 

In a static drive type liquid crystal panel electrode substrate having a 
semiconductor element with each pixel, a semiconductor substrate for driving a liquid 
crystal panel is characterized in that peripheral circuits such as a shift resister, a latch, 
and a driver, as a drive circuit for driving the panel, are incorporated onto the substrate 
forming the semiconductor element at the same time. 

Detailed Description of the Invention 

The present invention relates to a semiconductor substrate for liquid crystal 
panel drive onto which a pixel selecting semiconductor element, a drive circuit, and 
other peripheral circuits are incorporated. 

An object of the present invention is to reduce assembling cost of a character 
display or a liquid crystal display for TV, 

Recently, the liquid crystal display has shifted from a segmented method to a 
dot display method. Although the application of the liquid crystal display to TV 
display is thought to be the final goal in particular, the liquid crystal itself has a 
limitation in a dynamic characteristic even if a dynamic drive method of a liquid crystal 
is directly applied as before, thereby hitting a wall in the present circumstance. Lately, 
a static drive method having a pixel selecting semiconductor element with each pixel 
has been proposed and produced experimentally so as to solve the defect. 

For instance, as shown in FIG 1, a MOS transistor 1 is included in each pixel, 
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and an arbitrary pixel is selected according to the selected signal from X and Y to turn 
on a light. The numeral 5 represents a liquid crystal and the numeral 2 represents a 
condenser for a memory. These are formed over silicon or a SOS substrate 
monolithically and integrated. However, as the number of the pixel is increased, the 
number of X and Y selecting terminals is extremely increased. For instance, in the 
case of TV display, 200 to 300 terminals are set as one side of the terminal and a 
connection method to the exterior becomes complicated, thereby leading the remarkable 
rise of the assembling cost. 

According to the present invention, the above mentioned defect is resolved. 
And the peripheral circuits as well as the pixel selecting semiconductor element are 
incorporated onto the same substrate in nearly the same process, lead-out terminals to 
the exterior can be remarkably reduced, and the assembling cost can be reduced, 

FIG 2 shows a block diagram of a drive circuit for a liquid crystal TV display. 
With respect to FIG 2, the display is formed only by a pixel select portion 
conventionally however; a total of 40000 pixels with 200 by 200 and 400 lead-out lines 
to the exterior are included in this trial. Heretofore, the lead-out to the exterior is 
performed by a bonding method. However, not only does it take long for man-hours 
but also yield is worse, and it is extremely difficult to obtain conforming items for 
everything. However, by integrating even the drive circuit portion shown in FIG 2 on 
the same substrate, it is only necessary to connect 4 to 5 terminals such as an input 
signal, a clock, and a power terminal, thereby remarkably reducing the man-hours and 
increasing the yield. Note that a MOS type transistor is used as the pixel selecting 
semiconductor element as with the one shown in FIG 1. 

In the manufacturing method, an n-type silicon substrate 4 with specific 
resistance of 3Q"^ is used, boron is diffused at 950*^0, a source and drain 5 and a 
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diffused resister 6 arc formed, and phosphorus is diffused at SSS^'C so as to make 
contact region 7 which is connected with the substrate. Then, the gate portion is 
opened to form a contact portion, a gate oxide film 8 is formed, aluminum is deposited 
thereon and an electrode wiring 9 is formed by performing photo-etching so as to form a 
p-channel MOS transistor. 

Note that the shift resister and the converter that are the peripheral circuits are 
constituted by n-channel MOS type transistors as well as the pixel selecting transistor, 
and the manufacturing process becomes entirely the same, therefore, a manufacture with 
the same process was possible, including the peripheral circuits. 

Consequently, the peripheral drive circuits can be manufactured without 
specifically changing the processes at the same time, and the assembling cost can be 
reduced. Further, a pixel selecting portion corresponds to a display area, and is a large 
area (for example, 7 cm x7 cm). While the area of the peripheral circuits can be 
extremely small compared to this, and therefore the substrate cost is not that increased. 

In this embodiment, a silicon substrate is shown as a typical example; however 
it follows that the same degree of effect can be obtained in the case of using a SOS 
substrate, a thin film transistor substrate, or the like, and it does not depart from the 
purpose of the invention, 

Furthermore, with respect to the peripheral drive circuits, all the circuits 
relating to the input to the pixel select can be integrated in the same substrate, and one 
part of or all of the arbitrary and required circuit can be included. 

With respect to a semiconductor element, not only the n-channel MOS type 
transistor shown in this embodiment, but also a p-channel type, a bipolar type, a 
junction field effect transistor, a thin film transistor and the like, or the combination of 
those can be used and it follows that the same effect can be obtained. 
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Brief Description of Drawings: 

FIG 1 is an example of a conventional pixel selecting circuit for liquid crystal 
panel drive; FIG 2 is an example of a pixel selecting circuit for liquid crystal panel 
drive and peripheral circuits of the present invention, and FIG 3 is a cross sectional 
schematic diagram showing a structure of MOS type transistor used in the circuit 
illustrated in FIG 2 and a diffused resister. 

1. MOS type transistor 

2. condenser 

3. liquid crystal 

4. silicon substrate 

5. source/drain diffused layer 

6. diffused resister 

7. n* diffused layer 

8. gate oxide film 

9. aluminum electrode 

Period 
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